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Abstract of JP2002025032 
PROBLEM TO BE SOLVED: To provide a 
magnetic recording medium which considerably 
reduces transition noise in a multilayer magnetic 
recording film, has excellent S-N ratio and is 
suitable for short-wavelength recording. 
SOLUTION: The magnetic recording medium has 
a perpendicular magnetic recording film 5 
comprising an artificial lattice film formed by 
alternately stacking Pt or Pd layers and Co layers 
and containing B and O. 
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[fS#J§2] ±EBte, lIW±15Sf%WT 
«ffifflT"£*£*V J.o±!20«. 0. l!giF%tA±l 

* i Ettoatft&fttttt. 

(W**3] ±E»«Eft*fc**LT\ ffi«fr&#«Ji 10 

d. Pt, Au, Ag, Rh, ^L<«I rffc5:i 

zi&wiki-z m*« 3 is® <7>tt«ia«fli^ 

[ft^JS 6 ] ±15 B 14, 1 3 0 S^%«T 

C0®fflT-&*^tb. 5.o±EOte, 0. UfK^%^_h3 

m 5 Efl^ttftEftfttt. 

zm-tz&mt, mm, turn. %^<i-zmim<D{ii 
t b * 4 TiffiJi ^{s ^ s c t * mm t 

[»jfc*8] ±EBiffi*r«JtS:*ri-*&«tt, P 
d , Pt, A u , Ag, Rh,«L<ttIr T'fc -5 r t 

gO, TiO., L i.O, CaO, ZnO, Z r O, Y 30 

[UMlO] -hE£fls4&li, Si.N,, A1N, B 
N, T i N, ZrN, GaNT'feSrirffltfSft* 

[ff*«l 1) ±fe^k%i4, SiC, TiC, Z r 
C, TaC"C*>Sri:Sr«F»4:i-5lll**7|E«©«Eft 
E^jSEfo 

r t Sr^® t W*« 8 EttOttftEftftfc. 40 
[IS*31 1 3 ] -h!2i&8*t£Jf fi. N i F e, CoZ 
r, FeN, ?L<«NiFeTa rt» b * -5 r. £ 
2Ett©«»E»«#. 

loooi] 

B*^-:/, 7ns/f- (g^jSjgf) r^**, ftSSM 
[0 0 0 2] 
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[0 00 3] tt*tfSMKtt£*ti-$Srttt«[Eft 

/ii^^SiSa^E^ffl^E^frro^ttWt 
LT, C o C r <g-&;!iS,[£<$F5E£;h,Tt^5„ 
[0 0 0 4] iBf^lEtffl^Eii 
&<DMVmmt LT©C o C r -S-A©aiS«ftJI*tt 

*ttftE^#^R<e«fls««a«»£ u *tt*y 
[0005] r (D?3M&m&;i-z>tzibi,zn, mw.mf5& 

CoirPtSllPdi: Sr^SKSM Lfc«g8SttJi^& 

So 

[0 0 0 6] 

£ N P tXliP d tS:SJSfcaJBUfca»««fB»JlSr 

t% ig^S8^5^E®JS^-*^^tsy■^'X©B^^i^/ < c^^^, 

^©SBI^y -Y X#£l^©-?*S«E*E»fc:tt:*fatt-T? 

[0 0 0 7] Lfc^ 0 -c, *5gBJfi, 
Cot, P tXttPdi Lfc«««*E» 

(t 5 y -Y £ *u S / N tcMixfcM^ 

5, 

[0 0 0 8] 

P tfgL< liP dJ8b, comta^Kicmm 

a:a^E^Si?ril±5r i: ^#miri-S -broT-fc^,, 
[0 0 0 9] *XiJ!§f::fltS««Eftttft:tt, «S^E 
iStU, PtI«L<liPdltColt^llc 

[0 0 10] 

[ooi i ] mi &mm\sX-fr&m<oni&<oMn<D—M 
&®m5k. suBflSftEM 5 ±(c^ja$ tisane 
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[0012] SIS 2 tt, B*Sli£Si£fl£<©«Jglc J: <0 gtj; 
[0013] &*J1 3 tt, 2 i: TJ&J1 4 t <D&-&tl 

xfTi&m 4 commix. ss&sa 5 , s« 2 &#7x&<d 

ti-g-ldtt, 8fl3tLtli, 0>J;tttT i 5rffl^5rt 
[0 0 14] T«6S4fi, ffi'k:£^«;ig£:fri-3&JR£ 
^ffcft^tt, Pd, Pt, Au, Ag, Rh, I T&m 10 

i4tLt, 0!l;itt*P d£ffll/\ -?r<E>ff£tt, #J;itt*2 
Onmt ^tv5o 

[001 5 ] &mm%&mm 511 p t ®s tcoiis 
j©ufcSie««is»ffl«Jsai[wisBiis^-cv^5. a® 

SSSvlE^JI 5 14, CLdT-tt, 0"J*.ttff£#, O. 6nm 20 
fflColi, Mz_tfm£tf0 . 6 nm<£>P t Jlta*. * 

*b«x2 0Jii'oXSKaJi$ix-cft*. *rt, Ptl 

[0016] fflS* 6 14, m SS^fEiiJl 5 
SrfflV^ri:j)5f#, -tOittiStt, #J;ttt*l 0 n mT'fc 

[0017] r - r% r. ©a^iEflkjgEfls i », mmmm. 

&mMt1-& 0 *UX. BTCsB&t/OTcilitt, 30 

e«i5©fli^s?*-e*6CoJitatJ t P tioa*t 
[ooi8] r. (D^^fsa^flE i tt, ffleamtsitg 5 

*KB7E3g&tJ ! 07c3!S&-&*i-£r £lw4 9, »tttft^- 

tLt, rcD^S^W^S^W'iBlSctt, 

«*lESk«M*:i»4, 8W»*ia»»5»c*5»-t5a»>'-f 
XasSM>U S/NSrlS]±***rt*s^rtii:*5. 

[0 0 1 9] r rT, fl|gB$^IE®e5' : Pfc*3tt5B7C 40 
iRXtrOTc*©***!*, B5E*(c^LTtt, llH-T-% 

[0020] rtutt, mmmmMmm5^\zi6\i^^7i 

ffiS^fe&Jf SteSsttSS^y-f X£flgc'>£-ii:, S/NJt 

l 5JB^%4 9 fc#l/v!g-§-K:tt, iS*d©B5c*** 50 
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[0 0 2 1] *LT, _ti&Lfc£*JPHu WUttftlBft 

*l5„ tt«ieA0i^ i -ett, gM«*u£*ji 5©#pt 

r. i K«fc 9 , ±i$ Lfc3b**»0lfc:»S r i #X*£ S 

[0 0 2 2] £fc, aefi$^l2»S5lHC*3tt407cSf 
0***14. 0. 1«T-%£JLL, 1 Ol^/oWTtt?. 

[0023] r*u4, mE&%&mms<*>\£isVZ>07c 

fc5P ttt-T-XtfCo«[-T-©i»ft1t6<j*aaSctt«r+»fc 

rS)±$*5r t!is-et>fcv\ tux, 

i o^%4 t#u>#-g-^tt, mfflcoo5tmtf'& 

[0 0 2 4] tLX, ±^Ufc***tt, Mfll^lBft 
15©#P tSSt/^S-C oJfid*5V^x;±a!Lfe«5ffli $ 

«s«a»«E# i -ctt, mmmmmm5<D&p t 

bx?fcs„ 

[0 0 2 5] ±i4LfcTlte®4tt, i2|i*tJ: 

M^nsr i: td«t >5 , PtlMColKWai 

a^,ie®S5(c^-btb-53i^y-rx^«'>$-fr, s/n 

It^lPli^tSr t^T'#2>*^T-$>-5o itutt, Tift 
®4255B5cHXtl ? 05c*^'ft-r5.- ttcij; !J , ^co^ 

■So 

[0026] r©i#, ±iELfcT*M4tpfi*3tt-5B 
7t;^S:r>'05c^co***tt, B5c^(cgi LXIi, lg^ 

[0 0 2 7] rixtt, Tflfie4^Jc*5tt5B7c^<0*^r 

spa*, nfyo^ixfcsi^cii, T«6® 4 ojssjia 

»K:W»b*v*v\ fix, *o^m, SUifllfteMI 
5{c^-e 3 jx551^y'l'X$:^>^-Br, S/NJtS:(6]i:^ 



( 4 ) 

5 

t> S/Nlt#ffiT-raa>bTfc*o 
[0 0 2 8] Sfc. TiM4«^**$*6 05c*G>ffl 
^f*. 0. lJRT-%«±, 3 0^%yTti--5wir^ 

[0 0 2 9] tit, JiSELfcBTcJRXVOTC**:^* 

feix*»»y>rXS:«/^**, S/Ntt£r*]Ji£iJ:5$j 20 

[0 0 3 0] ±3*LfcT*BJl4«, Pd, Pt, 

Au, Ag, Rh, I r (Dfcfo3L&mT&<D&m<Z>{*Ittf>* 

S i 0 2 , A l 2 0 3 , Mg O, Ti0 2> L i 2 O, 
CaO, ZnO, ZrO, Y 2 <D 3 . H f O^^KitftO 

t N Au, Ag N Rh s I r ©B5'frfi*«i60&«<Dfir 
*L#><t, Si 3 N 4 , AIN, BN, TiN, ZrN, G 

aN*o»b»©«iii\ k<Dm&$tnxh&< s P 

d, Pt, Au, Ag, Rh, Ir <Dm<b&Jjffim<D& 
m<0{*Jtlfrb. SiC, TiC, ZrC, TaCl^g 

ikVa<D{*Jtifi\ k<Dm^Unxh^\ ffitKDm&h, 

Pd, Pt x Au, A g N Rh, I r <Dm>b*Ljjffim<0 
&m<0{*ltlfrk, S i 0 2 , A 1 2 0 3 > MgCX T i 
0 2 , Li 2 (X CaO, ZnO, Z r O. Y 3 0 3 , Hf 

o&<Dmtto<Dtoini!>\ k<D9i&ttft<Dm&kWltiL<D& 40 
[0 0 3 1] £<bfcl, ro»«lB»«flctc:*5V^TW:, ± 

«IE»»0/><X^iiJpi-5r.t*s#v\ Z^X\ ±56 
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ftfc>^ «*IE«B©y-<XSrJ«Jni$-fr5wi:4<, IE 

[0 0 3 2] «-&tt^b4ST«WB40ff 
Stt, lnmJ:5»V^tlt /-CXffi®^tt#e>tt 
t\ 30nmi9H^m MMGU 5 t , ft 
»tt»i:ora(Offi«l*S||tixi-?-C, J; S ±38 

**^&65T»i4(OSStt % lnm 
EJLb, 3 0nm£JlTit5Ii:*9$U\ 

[0033] is 3 (omx^ «hk&jb t tt, #j;tte\ 

2 0 n mCO (Au + S i 0 2 ) JI£fflV\ ffiJia^l5^ 
Jf 5<tLT, #J;Lfi, 0. 6nm^)Pdlh 

mZ&. m*-&. 0. 6nmfl5Coii^ -t*L-?f*L2 

[0034] ei3K:*5^Tte. aseiiiT, 
n i f em^m^^xh^^K ®m&mizm\,^z>ttn&s 

m^BR^StbSr i:ft< , CoZr, FeN, NiF 
e Ta^fflV^rtfcttSo 
[0 0 3 5] 

[0036] <njfi«y i >nmm 1 amo&iBflt 

[0 0 3 7l ««lEft«#tt* i£«2. 5 f >^<0;tf 9 

JBOJfijS:. WfiEtt, (CoBO:0. 4nm/PdB 
O: 0. 6nm) X20/Pd : 20nmiU II 4 Id 

[0 0 3 8] y v^fjpJiiS^ 

* : 8X10 5 P a x : 1 2 OWi Lfc c 

h±RU*P d h_hlC 1 cm^(DBfy 

^ P ^4^IBB^^^^-"^^ hSrlv^fco T±t!i^4(7)^; 
A r ^i^f^^t 2 P a ^^ET 

m\ mmmn,mmm s (D&m&. (Ar+o 2 ) #n 

m c t 3 ^-*5V^r 2 P a <0*/*;y*#*ffi-CtTort: 0 Art 
0 2 (^fiSiH:0:/Arll 0. 2%kLtc 0 

[0039] &tc. i^m^tzm^mmm»i<Dmmm^ 

^i^/Udf — 5^ifettX^ (Energy-dispersive x~ra 
y:K7, EDXt« 0 ) Xt/ZUfc>f ^^Sft^tf 
(Secondary ion mass spectrometer : WT\ SIMS 
iff*. ) iciOi^fcti^ B5E3HO***tt, 3 
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[0 0 4 0] ±KK:#l^TfBHLfc«ftK»K*l©S 

# 1 K^St-r^ffi*ti$aiS 1 5 m/ seel: 

*5 J: 3»cEHE$*, !E® h 7 * * 1 . 2 ju m<£>B$ 



Stffifct&mS^S/ K K) t?S«3S*S5 OMH 

OMH 2 (OiS^t - 0H2i>b80MH2 ~£.~Q<0 / -< X 

[0 0 4 1 ] 
[*1] 





M W fi£ 


He 


S/N 


^iSWl i 


( Co BO-0. 4 nm/ Pd BO-0. 6 nm ) X2 0 
/Pd-20nm 


2.0kOe 


28dB 




( Co BO-0. 4 nm/ Pd BO-0. 6 nm ) X2 0 
/PdBO-20nm 


2. 3kOe 


30dB 




(CoBO-0. 4nm/ PdBO-0. 6nm)X20 
/(Pd+SiO 2 )-20nm 


2. OkOe 


30dB 


nas^36 


( Co BO-0. 4 nm/ Pd BO-0. 6 nm ) X2 0 
/(Pd+Si02)-1 Onm/Niso Fe 15 Ta 5 -20nm 




32dB 




(Co-0.4nm/Pd-0.6nm)X20 
/Pd-20nm 


3.4kOe 


12dB 



[oo42] mmm 1 -crm Lfc»*ie»ttM*: 1 hu h 
<*^ploo, s»y-rx^i : u<5Scg$^rv^-5. -?-<d 

S/N(i2 8 d Bi&S&tt&TFLTI^S, 
[0 0 4 3] < 5?SS«RJ 2 >T±ffiJl£P t t Lfci irJMfl- 

it. mmm 1 t i^tnic L.xmn.mmmte&itm Lfc. 

[0 0 4 4] ±fS»c*5^T^KUfc^fS^fls:oSiS 
[0 0 4 5] <mt&m3>Ti&S&Au kL1ZZh&Lft 

it. mmm 1 1 mm^ ^xmm.mmmwzttm ufc 0 

[0 0 4 6] ±IE(C*5^Tf^KLfca^!5^ft:WSB: 
*-[6]COi*:^H c . S.t>*ff-§-*l-y-i'Xi7>tfcS/NSr^-< 

izt=.*>. mmmi fcra«?<z>j»*#»e>*Lfc. 

[0 0 4 7] <mi&m4 >T«fiSSrAg t Lfc^irJ^fl. 
[0 0 4 8] ±IB^*5^Tf^MLfc^lS^fls:CDSia 

[0 0 4 9] <*J£0ij5>T±lfi®SrRhi:LfcriW^ 

\t. mmm 1 1 i^tanc LT^iEst^*^©* ufc 0 

[0 0 5 0] ±IE(Ci6^Tf^SaLfc^lE«i^CDSiE 
*ftcr>{£8S;*jH c , XtMl-^;tf/-rXOJfcS/N£Sg-< 



[0 0 5 1 ] <HJ£0ij6 >Tft!iJf £ I r t UfcC t«^t- 

it, mmm 1 1 ^Tmm.tzmmft*i¥m ufco 

[0 0 5 2] ±IE(Cio^T^MLfc^lE^ft:cofiii: 

[0053] <siifetaj 7 >nife#j 7 T-(i, mmmmzm 
[0054] mm.mmmmt. mmm 1 1 mm\^ lt^ 

8£Lfc„ &mc»m.f$.. mmt. (CoBO:0. 4 n m 
/PdBO: 0. 6nm) X 2 0/P d B O : 2 0 n m 

[0 0 5 5] ^y^UV^-yyUi, T±tUJl 4 ffl 
40 tcf±, 5»rP d^-y-> h±tdl cm^O 

B ^ :/£ 4 ffilflg $ * - ^ y h . aJl^^iE^Jl 
5ffi(dJi, l§l6tC^-r«tptCCo^-^s/ t-±2WPd 
h _Htd 1 c m^cDB^->'7°^4<@gag^-ti:fc^ 

[0 0 5 6] £fc, f^ffli LfcSS^IS^i* 1 eofflJlBSfv, 
lESikJf 5 (d*5tt 5 B5c*S:t/O5c^£0^*^^^^ 
l»f, EDXStfS IMStitl^fcti^^ Btc^CO 
3^%T-fcl9, OTm<D^mt, 0. 2 

50 [o o 5 7] ±m^js\,^xrfMLtzmm.t&mmi^i <om 
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[0058] mmm i -eft* Lfc«ftE«MiMm, sis 

8fcS£*V S/Ntt3 0 d BififfftfiS:*LT^So 
r<fc««E«WlTtt\ PdT*»^tB7C*at/07C* 

^bttfcriT% *0±K«JBLfcC o/P d«S»« 
[0 0 5 9] <Hlte0tj8>TittJSSrP t BOi: UfcC i: 

/Co 

[0060] ±Bfc*v^TfP«ufc«ftww«;#oait 

[0 0 6 1] <3Hfe0y9 >TifeJl^Au BOi Lfc^ & 
J»*H\ %«0J 7 untile LT«*E»«M*«rtfs« L 20 

[0 0 6 2] ±KK»V^Tf^«Ufc««lE««Eff^filI 

/c£w5, »6«7i:RI«E^)S*Jlia«#bJxfc D 
[0 0 6 3] <Hi£0U 0>Tffii^Ag BO<t Lf:I 
4: EWMi* Mfcffl 7 t RHSfc: LT««B«tt**f1s« L 
fc. 

[0 0 6 4] ±E^*5V^Tf^« LfcSMSE«l#OSE 
*|pj©«»AHc, XtWt-S-SEty^XoitS/NSrH^ 
fctr5, IH*«7i:Wl*©Spb*3aJ»foixfc Q 30 

[0 0 6 5] <Sli60iJl 1 >Tmm^Rh BOt LfcC 

[0 0 6 6] ±B*c:*5V^T^«Ufc««B»lllt*oan 
^«AHc, XVffi#*fy^rXOitS/NS:IH^ 
fc^5, Wfc«7 4:BMfoS**3Wf»bttfc D 

[0 0 6 7] <Hffi^iJ 1 2 >T*ffili£r I r BOt bfc^ 
£ Hffiffl 7 t LT»ftB«k«#Srf^« L 

/Co 

[0068] ±Bfc*iv^Tf^«LfcamE»«;ffoait 40 
[0069] <3M6« 1 3 >ni60« 1 3 ases^; 

1P(CO^TIH-</c 0 

[0070] atftEftttfff^ »»«*E»»*K:*3tt 

^^5r0J®^%, 0. 5JDS^%, 0. 7J®^%. lJU^F- 
%, 1. 8 3 4. 3Sf%, 5«^-% 

t»t**5cift^ 3S»m £H«fcLT8«JS 50 
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©«ftE*tt**ftnHLfc. #s<*>mj£. mjs 

0U 1 traflllc: (C o BO : 0. 4 nm/P d BO : 0. 
6nm) X20/Pd : 20nmiU O 4 (C^i"^f® 
ffii&fr h ft SBtftEftttfr 1^1 /Co 

[0 0 7 1 ] «M««B(M 5 B5tm<D^ 
mi*. **v9 y ^#9—¥v h±^iSSi-6B^yX 

fiifc (Oi/Ar) (Ci 9§'J#PL/c 0 

[0 0 7 2] B8^E®r£t# 1 <E>»SB^fB@JI 5 *JC*5 
*t5B7C*aV05E*^***«:, tt;^##r> ^^/^=¥ 
— 5>«fct*Xi» (Energy-dispersive x-ray: EDX) S 
TJ^ft-Y ^">Kft5^Wf+ (Secondary ion mass spectro 
meter: SIMS) Srffl ^T&-&ftt-ft¥#f Ufc 0 

[0 0 7 3] ±E»Cl*5V^Tf^«4Lfc8««<0«ftE»a 

*i6/c 0 

[0074] m7 B tc*^**** 1 Jg^%<£>tt 

i6TS/Nt4AW-±#L, -t*u£Jl±«)«H"Ctt, litf 
-S©fiii5:t^|5 0 rOS/N^±#f5B7C 

»*£IS 8 {£^i-„ H8*^&*J*J:5^> S/N#|p]± 
i"SB5E*OB#***tt, OJc*O*#f#0. IS 

-efeo/co 

[0 0 7 5] K±0>JI*Aa>&* WISHES* o*Sfi«[ 
^frBa^**5fc*^iKK4B5c*0***tt, lfif 

7 {c£5 «■ ^ p d" b o frb ft 4 Titeiio^ 0 B H &^^m3i:{t: 

[0076] < safety i 4 >nj£#y i 4 -ctt, mmm*L 

EWB^^fe^SOTcSHo**-*^, S/Ntc-^s^ 

[0 0 7 7] ftftBfttttttt* B5u*^fr*Sr 3JW* 
%fc:H^U B7n*O'g-^r*Sr0JS J P%. 0. 0 5lf 
%. 0. 0 81^% 0. im*%. 0. 2Jg^% N 
0. 3JS^% N 0. 3 7gf %, 0. 4 8l^%i»k 

E«ttKfftfp«Lfc. mmmit 

TO: (CoBO : 0. 4nm/PdBO:0. 6n 
m) X20/Pd : 20nm^U i4{^f»ri«il 

[0 0 7 8] arfijtt^EftJi 5 B5c*0>^* 
y y^-^y h±lJlEIt5Bfy^ 
©*"C»J«I U OTcSRO^fiT^te, AriO: Ogfigfc 
fii^: (0 2 /Ar) tcj: «9*JffliLfCo 

[0 0 7 9] iK^IBgiA: 1 (7)«(®S3t^E®® 5 ^(C*3 
^»B5c*»V07C*^**tt:. *JS0iJl 3ir^« 
IC, it^ftVt, EDX»tfSIMSSrfflv^t«*ttK)U 
W Lfc 0 
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[0080] ±.&izi6\,^xi¥mL-tzsmm<om%.timm 

©<f / -f *?>it S /N fcW^fclB**: 
H9K^t. s/ni4, HJSfisji tUMff-bT 

[0081] m 9 i 9 , onxottrntf o . i 

©ttifit?S/NJ4;&iSi»c:±#?-U ^r*i,J£l±©ffiSiaT*(4, 

fcigmSrE 1 Old*-*". H 1 0*»6>*U5J; S/N 
*»fft)±-i-*B5E*OBS***r*»4, Btc*©****si 10 
R(-T-%&±-C«>iil2. B^i!i©^^c#;#-ti:-fl3:»3f- 

[0082] w±©tt**»6>, a;iemi5$§Jf ©)&&!& 

^-Sraat*-B:**ifttEj85.»ft05c*<0-&*s|s»±, 0. 1 

zut-rz t — r- s> o fc„ 
[oo83] <mmm 1 5 >njfe#i 1 5 tia^ 

EftJBTJbSfiitWkaKBTE^XVOTcaRSr*** 

*, $f)CT*StLTPdi:S iftii^KL 20 

[0084] mis.&mmfc<D&m<oMi$.. mattt. (c 

oBO: 0. 4nm/PdBO: 0. 6 n m) X2 0/ 
Pd + S i02 : 20nmiU Ell 1 tw^-TPSTStgiig 

h f£ zMm.mmmfr&wm b/c 

[0 0 8 5] -t Lt, *-&-TifiBtS:, S i 0 2 ©<?-y 
y hJhtCP dCO^yT'SriSBLfc^ — h^fflV^TR 

P d : 5 0%, S i <D 2 : 5 0%T*fc5 o 30 
[0 0 8 6] *tz. ft®! U*:8tft1H*ft£# 1 ©SWIBSSft 

tff, EDXMS IMStiO^fctr^ B5tlif© 
•g"W3M4, 3W^%-Cfe9, 07C5ff©-t-^tt, 0. 2 

[0 0 8 7] ±B»i*JV>-Cf^SHL,fc1KStia«K# 1 ©I 
(MoffilAHc, St> J f§-?-*fV'l'X©ltS/N-S:pi 

^fc*S*«r* i K0f*-c*l\ ::t% s/N»i, mm 

mi tlBl«KUT*ftfc. 
[0 0 8 8] HJg^J 1 5 -Cf^Sa bfcSmfE^g£# 1 14, 40 

mmm 1 Lfc»*e-»«M* 4 b\z&&s << 
xtf&wzft. s/n(4. nmm7<omt5.mmm#k\z 

(4, Ttfif4tLTPd + S i0 2 MTit61*ffl^fc 
rtl^i^ C o B O/P d B Otll^Eti 5 t 

*S|pJ± bfc (O t #x. ^ft^, 
[0 0 8 9] <3lt60iJl 6 >Tl&Jl£rP t + S iQi 
Lfc jUffitfiJl 5 ira*»dLT««IE««tflE 50 
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[0 0 9 0] ±EK*5^TftMKLfc«*1B»«flE©Sie 
*lSl©«8S*Hc» atWt*»/WXoa:S/NSrW'< 

fctr5, gftfti i 5 1 ra«*©3b*## fcftfc. 

[0 0 9 1 ] <H«£0U 1 7 >TflfiJl£Au + A 1 2 O s t 
bfcri:W*M4, HJStSJl 5ira*fcLT««[|e»«C«c 

[0 0 9 2] ±Efc*JV^-Cf^«Ufc««E»«C«c©fiiI 
#6]0>#atfjHc, RtWt**ty-fX©JtS/NSrW'< 
IMtm 5*H<S©»»j4q*feftfc. 
[0 0 9 3] <3&660«Jl 8 >Tii?rAg+MgOt L 

f^Sibfc. 

[0 0 9 4] ±E^*5V^Tf^« Lfc««IE»ttM*©SB: 

#fl©fiafc&Hc % aiwt^y-rxwtts/NSrw^ 

[0 0 9 5] < MMM 1 9 > TifSJlS: R h+T i O t 
bfc r £ JBWfi, 1 5 £ mmc LT««K»a#: 

[0 0 9 6] ±|B^S3V^Tf^*IUfc«lftia«kjK*|E©Sat 
JlSlfflftil^Hc^ &Mf-§-*tV--l'X©tt;S/N£§S'< 
fc £ r 5, l 5 £ ISH?©3b*as#e>ftfc. 

[0 0 9 7] <HJ£0i|2 0 >TttUJl£ I r + L i 0 2 t 

IfciiWll UMl 5 t ^{j: b-catftCfldKflE 
SrflMBib*:. 

[0098] ±iE^*3^r rem ufc««iia»tt;*ofiii: 

^OfSSWHc, XtWt-^ity-rXwJfcS/NSrlll^ 
fcir5, 3£S£0iJ 1 5 t feftfc. 
[0 0 9 9] <HM0iJ2 1 >Tl&Jl&rP d +C a Oi b 

fcri £W4, ^ss^ij i 5 1 mmz Lxmnummft* 

[oioo] ±Et=*iv^rt^«ufca«is<W)tf*:©Sii: 
*f6)©{*a^Hc, xt>'m^y-rx©tt:s/N5:p-< 
^js^j 1 5 1 mmntymmhKtzo 

[0 10 1] < HJf5#iJ 2 2 > Tift^ 5:Pd+ZnOiL 
feci .Wfl-<4, Jllfe^J l 5 t [s\m\z. LT»SLE»ji#:*r 
«Lfc. 

[0 10 2] ±IE»-*sv^-Cf^«Lfc««lE«»C«c©Sil: 
*-(6l©^^3Hc N SmS^y-YXOttS/NSr^^ 
fciw5, HJS^Jl 5 &R«4>3UR0M*e>*Lfc. 

[0 10 3] <H^iJ2 2 >Tlffi^*rP d + Z r Ot U 
fcrtW^I4, *MS«1 5 fcra«fcLT«*IE«Wi#«: 

[0 10 4] _hE^*5V^T^MUfc^E^($:©Sii: 
*rS]©«8S^Hc, XtWt*»>'-1'X©ikS/NSrlH'< 
Hifi^Jl 5 irPt?©^*z)S#btbfc. 

[0 10 5] <HJg^'J2 3 >T%@*P d +Y 2 O, t b 
feci: 4U^»4, HJS^J 1 5 t mmz. LtlftGMK^Ir 
f£§3bfc„ 

[0106] ±eic*jv^Tf^«bfc«ftia«kj«fl£©aii: 
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[0 10 7] <^Jfi^J2 4>T«6^^Pd+Hf OirL 
[0108) ±IB»c*iV>Tf^i8LfcSS^IH®«E{*:©iiiS 
[0 10 91 < HK5#il 2 5 > TiftB £rPd+HfO£L 

fcram giroi i 5 1 mmc Lx&m.fRmm&* io 

[0 110] ±ffifc*S^TflsMLfc««E*«fl«Daie 

[0 111] <HJ60ij2 6>T±feJl£Pd + S i,N, b 
Lftri «*M2. HKffll 1 5 b mm' UT««|E»jKf*: 

[0112] ±refcjov^«5SLfc«ftie«afc©sai 

fctr^ %Mmi 5 i:ia§©M#fbii-fc. 20 

[oii3] <mmm2. 7>t±sji &p i+ain^l 

fcri «*tt, *ife#J 1 5 4: otitic LTaMfS^iKfr Sr 

[0 114] ±1EKl*JV''rf^«Ufcai*ffi«kjaE<*:«)fiB: 
Jjfa(D&mt)H c , &T>Mf-5§-*tV'1'XcDitS/N£ll|-< 

[0 115] <HJS0ij2 8 >THfiSSrA u + BNi Lfc 
[0 116] ±|2(ClioVNT^SliLfc^iB^«:wSiE 30 

fet:^ *js«sji 5 tm^m^tmhnti. 

[0 117] <WkM®\2 9>TtfiJl&Ag+T iNtL 

tram 3U60*j i 5 1 mmiz \.xm%&mmw-* 
[oils] ±m\z.&\,^xftMLtzmfa.%d.mm&<om\M. 

^oftl^Hc, StWf-^*fy'l'XoH:S/N*rSS'< 
[0 119] <^J60ij3 0 >TlfcJf SrR h + Z r N b b 

r t nisw i 5 1 Lr«stiB»«**- 40 

[0 12 0] ±IBfc*SV^-Cf^»!Lfc«»|E»a«c«>Se 
^foCD&S^H c , StWf^y-fX^JtS/NSrp^ 

[0121] <MMW3 1 >T«6S?r I r+GaNiL 
[0 12 2] ±f5»c*3V»Tf^S!!Lfc8S§tl5®^{*:oSi£ 

*r^o«®i^Hc, st/ft^y-rxwtts/N^is^ 

fctw5, l 5 £FM*©3MW*#fe4xfc. 50 
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[0123] <HJ£0>J3 2 >THSJf &P d + SiCtL 

fcrtw^ii, ntsey i 5 1 mmz ^Tmfs.m&m#& 

[0124] JiEtC*5V^Tf^«iUfc«t«E»ai*:«>ai<t 
^©{SBS^H c % Rim^-ttS-f XODJtS/NSrSI^ 
fci:5, HJS01J l 5tra«toafc*!fts»feJxfc. 

[0 12 5] < Hife^J 3 3 > TifeM SrP t+T i CtL 

[0 12 6] ±IS^*5V^Tf^KLfc8S5lifS®^<DftB: 
*l6l©»«AHc, RWffW/^X^ttS/N^ 

[0 12 7] <»0ij3 4>T^iilrAu + ZrCi:L 
fcit^tt, 5HJ60IJ1 5 £|5]«^CLTe3■^fE®^&#&- 
[0128] ±'&{£*s^xftmi,iLm$s.%zmm&<omw. 

[0 12 9] < MM&l 3 5 > Ti&M SrAg+Ta Ci L 
fc£ 3?S£#J 1 5 <t Ur«i«[ia»«E«£«r 

[0 13 0] ±ffifci3^TflsM Lfc«ftlB»a{*©SiS 
;»7fa]CD{*S$;>jHc, XtWS***/^ X©JfcS/N«:W'* 

[0 13 1] «_h, 2SJ60IJ1 5 7bmnMM3 5©gl<t 
•9 , TiffiJl/!> s > Pd^Pt.Avu Ag. Rh, I r CD 

m>b-ttmM<r)-&1&(r)ftfofrb. s i o 2 . a i : Oj, 

MgO, TiO., Li.O, CaO, ZnO, ZrO, 

y 2 o 3 , h f o*$<nmt®)<dftlM)\ btom-Sttnfab 

Pt> A u , Pd, A 6l R h , I r CD 
ffi'L>3t*-«^ro^:JScOfBI^7!»>i:, Si,N (> A 1 N s B 
N, TiN, Z r N. G a N^CD^fc^CDHftAN t CD 

5g L < ft, Pt, A u „ Pd, A g , Rh, 
I r <»mfo3Ll5Wk<D'&.Jfk(0<3ifhfrb, SiC, T i 
C, Z r C, T a C^<Dmit^O<DiSJtlA\ b<DW&ViPt 

\z. i. <o 5 ^b\^XK> mmmm.mmm^^. btizm 

&;4X£&'pmt. S/Ntt:Sr^±**58!i**»P> 

[oi32] <mmw 3 6 >nw.®\ 3 6 x-»i, tii© 

TtrN i F e T a *^^S$Sc^ttSSr*tx., ^OilcT 
L/c 0 

[0 13 3] K«|QftlKf«:«>#J|<Ofi^ s (C 
oBO: 0. 4nm/PdBO:0. 6 n m) X20/ 

(Pd + S iO.) : 2 0 n m/N i .« F e, 5 T a s : 2 
OnmtU HI 1 2 ^*i"»fffi«lit*^/«C5«iStfE®^ 
ftlSrffSLfc. 

[0 13 4] tLt, ^®Ett®Sr, N i ? — hbF 
ef-Vv hbTa?-y-y h b^m^X*'**; fteX* 
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[0135] st, f^s Lizmm.$&mm& i nwsmn. 

#r\ EDXMS I MS Jet vm^tzk ^*>, B5cii?© 
£**SW\ 3JM^-%-Cfc>9, 05c*©-^%^(i. 0. 2 

[0136] ±Etc*SV^Tf^«i Lfc««E««E«c 1 ©ft 
*St/-f X©ifcS/'N«rP'<fc«J|Wr*l KflHfrT* 

[0137] SHJStfiJ 3 6 ©ttfttEftjgtt 1 tt, Sfl"fbJl 10 
i: UT^attST-feSN i.o F e, , T a 5 JgSrffl^Sr 

9 5HB!?K:#ofcfci6(C, S/N«HJfe0lJl . HJ£#J7.K. 
t/lfeSS^Jl 5 J; "9 fc* bidft.hU 3 2dBtM4tt 

[0 13 8] <J|JS#<J3 7 >ifcBJ:t4Jl£C o Z r t Lfc 

[0139] ±iB»i*jv^-cf^«L.yi:at«;iB««E(*c©flr-s- 
»y-f xojts/NSriH^fcti^, mmm3 6 tin* 20 

[0 14 0] <mi&m3 8 >&BfrftJf$rF e Ni Lfci 
iWlt HJ£#J3 6 4rra«lcLT»*e*«H*«rfBK 

[0141] JtfEi't5V^Tf^8iLfc^fE^«s:(7^f-§- 
*jV'l' XWJfcS/NfcW^fci r 5, JUStfO 3 6 t 

[0142] 3 6 75M3lifi#iJ 3 8 ©*£**» 

»n"fe»iUr«t«ttJlSr#A.4ri:KJ:9, 30 

ttm, S/N*lS]±*-e:e>ix*ri:*s 

[0143] <it$im>i£&m-vte. mmmnmrnrnx 
tbzmmMitm, R^TtfiitBsisu'osi^ 

S*fcv^*©««E»«M* 1 «rfls«Lfc„ 
[0144] tt&EftKfrtt, *J60J 1 £ IS]«fc LTfE 
KLfc, £•«©»/&, (Co : 0. 4nm/P 

d :0. 6nm) X 2 0/P d : 2 0 n m i U HI 1 3 

\z.^mmmmfrbt£Z>m%i%zm&& 1 srfNKLfc. 40 
[0145] **~/9 v m*. Tmm4m 

Pdt-y-yb. mmmu^mm 5 m\at, Co 

f—'V'vhR.TfPdfi — V-yh&m^X, 2Pa©Ar 
[0146] ±1Elct3l/>Tf^S LTtSS^tfE^fls: 1 ©1 
-*fc*S*«r* i icm^xm-t. s/Nte, His 

[0147] Jttfeffl 1 t?«MK LfcttftEftttft 1 li> H 
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^#y-f Xa5*:#< , ^SS/N«12dBt 

[0 14 8] ::t\ Jfc«0!l£ltffi0yi £©tt«[Efttt 

fc-*-5fc*K:, ffig^E^ro^iSMfJitSrSiim^JB 
(Transmission electron microscope: TEM) Id 
J: 9 AWr U Jfcftfcl t HSgfll 1 t Lfco fUSfiSI l 
nT-EMX'<DmM&$k*m 1 4 Id, Jt$fc0iJ©TEM-t"© 

®.*m±tf$5&i,x\,^z<Dizttv. mmmixi*. *&a 

[0 14 9] 5£6fim©SNI&#©«iiS:§l|io* i 
SS^ftMBTEMirEDXtcJ; 9«*fSr=fT 
ofc„ EDXO»tfffl«l4 5nm8«-p, «#A?t£TE 

tg*W«*-£A/-CV'5. ^ft*ftrt©EDX©^«fie*Sr 
Ell ^Siia#©EDX©^«f*tmS:0i 7K;P 
-T„ »Wi*ffiTEM-C©fc**S*«:H 1 8\Ztf 

■To 

[0 15 0] S5$WIM&TEM{fca»e>H:, *£A«tf-©JS 9 

[0 15 1] Sfc, EDX^ WuSrjeA&rtiSSA 
^tTifctSS-rSt, B^S.tJ ? 07c*tt*S B ISr#T-b 

[0 15 2] Z\flh(0~tii 9 , *ftf#rS$mtt, B^iif 

-Br, ^©fe^il^y-<X^j^'>L, S/N*S[Pl±Lfcfc 
©t#±ibtt-5 0 
[0 15 3] 

KttPdltCoIi *sSSSfc«» $ ixfc Alft^B 

a»e>*o, $ bidBSt>*o^*LT^5fia:a^fE» 

[0 15 4] Ifc^ot, *%B^(dJ;nfi, flSSa^lE 

Ii2i®©fej»/«ciftBj] 

[Hi] Lfc«ftE»«Efc©-«©Jf *36 

[E12] *ft®*mm^tzmm.fc»m&<o-mi:mmm 
*^-fm&m&mx'hz 0 
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[@4i mmm 1 . mt&m 1 3 &v%ms«h 1 4 -e^aa u 

[0 5] *JfemT-ftS»Lfc»^iB®j&#©Ji»5££^ 

[116] *#**rilfflLfc«ftiaflk««:Srf^*(i-58Rlc 

[117] B^*©^**fcS/Ni©H#**1-*H£B 

[118] 07c*©***iS/NdS±#i-*B7C*O* 

[19] 07c*O-^**i:S/Nfc©H«Sr*-*-WttH 

[110] B5gS?©-&*P$£: S/N^±#i-5O7C^f05 
*^rsp©B[|MI[i:<OBB«**i-«M±BaT?ife*. 

[@ii] mmm 1 5 Tft«Lfc«ftis#wtt*©»*ii 

[(HI ] 
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[012] iniseij 3 6 t*im ^itm$im&M<*<r>mmm 

[013] ttCM7ft*LfcMGfldftflc0JI*ttfcji% 
-t-KAMrBBH-CfcS. 
[014] HJfi^J 1 CTEM-eo*««*ir*t>li« 

[015] Jt««(DTEMt?©««fif*Sr35%-rWlW»^ 

[016] IS*«atrt©EDX«i3»«ftt*Sr*i-»ttH-e 

10 

[017] i^S«C#?-©EDX<D^-«fi^*Sr^-r«Ftt0-C 
[018] 1 ©ilS^WffiT EM-C©*lMg*«:* 

1 mfsmmmw. 2 3 4 
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— PtBO:0. 6nrn 
— CoBO:0. Bran 

— PtBO:0.6nm 




- — Co BO : 0. Gnrn 

— PtBO: 0. 6 ran 
— CoBO:0. 6 ran 

— PtBO:0. 6nm 
— CoBO:0. 6nm 



~ 4T*fea(Pd:20nm) 
I— 3£*JB<Ti :1nm) 



/ 




- — PtBO: 0. 6nm 
— CoBO: 0. 6nm 
— PtBO:0.6nm 



— CoBO:0. 6nm 
— PtBO:0. 6nm 
— CoBO:0. 6nm 
— PtBO:0. 6nm 
-—CoBO: 0. 6nm 




4T*&JB(PdBO:20nm) 
3«M<TI:1nm) 

2 5«(^X(g) 
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[1214] 



— PtBO:0.6nm 
— Co BO: 0. 6nm 
PtBO:0.6nm 




■ — CoBO:0. 6nm 

— PtBO:0.6nm 
- — CoBO:0. 6nm 

— PtBO:0.6nm 
—Co BO: 0. 6nm 



— PdBO:0.6nm 
— Co BO: 0. 4nm 

— PdBO:0. 6nm 



—-4 T*a ( Au+S 1 0 2 : 20nm) 



— 7««1$»(NiFe) 



— 2 StS W7^«D 




— PdBO:0. 6nm 
— Co BO: 0/4 nm 
— PdBO:0.6nm 
— CoBO: 0. 4nm 



<CoBOlX20 
,PdBOlX20) 



— 4T*feB(Pd:20nm) 



«16ffl1 ,13,14 
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wffi 



0.1 



1.0 

OTL*«i$(at.%> 



10.0 




0.1 



0.2 0.3 0.4 



[011) 



0.2 



f 



0.1 t 



KO 



[El l o] 



10 

Btc*£** (at.*) 



100 




— PdBO:0. 6nm 
— Co BO: 0. 4rtm 
— PdBO:0.ertm 



— PdBO: 0. 6nm 
— CoBO:0. 4nm 

— PdBO: 0. 6rtm 
— Co BO: 0. 4 run 



(CoBO*X20 
,PdBOJ|X20) 




—4 T*W ( Pd+S I0 2 : 20nm) 
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— PdBO: 0. 6nm 
— Co BO: 0. 4nm 
— PdBO:0.6nm 



— PdBO:0.6nm 
— CoBO: 0. 4nm 

— PdBO:0. 6nm 
— CoBO:0. 4nm 




<CoBO*X20 
,PdBOJlX20> 




—4 T*» ( Pd+S i0 2 : 20nm) 



— TUtttttJKNisoF^sTas) 



— Pd : 0. 6nm 
— Co : 0. 4nm 
— Pd : 0. 6nm 



-Pd : 0. 6nm 
-Co: 0.4nm 
-Pd: 0. 6nm 
-Co : 0. 4 nm 




SWMftSIW 

(Co0X2O 
t PdJiX20) 



~4T*»(Pd:20nm) 
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[12 1 7 J 



Co 




0 1 2-3 4 

i*;i,#-(keV) 



Co 



JLL 



■4* 




i**4*-(keV) 
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